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(54) PROCESS FOR FORMATION OF CELLULOSE 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a process which provides a pure Il-type cellulose 
by a simple process, by utilizing a water In the supercritical- or subcritical state. 
SOLUTION: The process comprises the steps comprising: mutually meeting a slurry of a I- 
type cellulose in water and a water of a high temperature and high pressure and introducing 
the mixture into a reactor pipe; contacting therein the I^type cellulose and the hot water in 
the supercriticaH or subcritical state for a specified period subsequently the I-^pe 
cellulose coming to have hydrogen bonds thereof partially cleaved and dissolving into the 
water in the supercritical- or hypocritical state; cooling an a cooler the cellulose-dissolving 
liquid discharged from the reactor pipe to thereby make it be of an ordinary temperature 
and normal pressure or be of a lower temperature, and allowing the obtained sample to 
stand to thereby deposit crystals of a n-type cellulose which has a lower degree of 
polymerization than that of the above I-type cellulose, then separating the obtained Il-iype 
cellulose from the solvent. 
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10 0 5 21 -C>'7-fyy^)l'^3 4 a. 3 4 bfcio 

xm^nrmmmc-D^^xii. ^Wi^. mmm-^^nrj: 

otthlc. ^^f^iU7.^^hJl (FT I R) HJ^feJ: 

xfxmmin (xrd) sij^^rff^ofco cn*o, 

l!^*'s-tr;l/p-xt:-fe5c:ii^fiS^.b. -t/l/D-xj-N^ii 

iHif/f (XRD) m^t)'^f^^Bm'^(ommtti,ic^^Bit 

;1/P-X) cDitefi^tSia^jS (Viscosity average DP) 

[0 0 5 3] $fc, •9-^/:/;VcD5?BtT'S57J<^tt*^tl 
tcov^Tli, iSjir^ft^PVh^^v7i'- (HPLC) 
SiJ^ t J: 0 tt^^ if cD4fi)ct)©|W|^ • Sa*fTl\ p H 

mmicxio^mmm^ntiiLs ^mm (too mmic 

[0 0 5 4] ^tBBtttCOV^Tti. SMiJ^. F T I R 
XRDffliJ^. M^jS (DP) PJ^^m\ I I Si 
■b;l/P-X(Di|X^* Lfco 

[0 0 5 5] r7j<i§tt4fi!c^J 7j<?§tt4fi!t!i%i: LT. -b 
;l/n-Xcr)i)D7}<'^r^1%'r-^?.^ y d-^-m. ^'Jla— 
X. 4^K43itFB^i?;&±fi!c5^i:-r-i.#«^A^1^ta^n 

2 5MP a. ffiftB#P^O. 0 2-0. 0 5#tfc{±gJS 

3 8 0°C, jE:^3 OMp a. j^aetP^O. 1 6-0. 2 

[0 0 5 6] r^#-b;i/P-X(DlSBl,«|3Sj gas 2 0 

-3 8 or. E;^2 5-3 3MP a. rmftBtP^O. 16 
- 9 . 9 #cD^S)S^ff TOffiBg^ • m^^y^mc J; 
oT|iliRLfcj^#-b;l'P-XcOX R DiJ^^grffofCo 

[0 0 5 7] utlckDs fgrU^^ (2 9 Ott5j;t>"3 2 
or) T-fi. SlSM7LTt^#-b;l/P-x©)^^i|g 
jS«1!S3^.a-lr;l/p-Xi:|s|i; I S-b;l/P-xliig<DS$ 
i3:i:/uif^^tL^t.^ci;*^EIE?nrco fiJS3 5 
5-3 8 0''C. atl 2 5-3 3MP aX(D^micXi)m 
i|XLfc^#-b;l'P-X(t'tct±. I ly-lryl/P-XtCitip;^, 

I i^-tyl/D-xA^#ftu I I S-b;l/P-Xig|)gS* 
©lHit/Tif-^?ia«-b;l/D-x©m^iP*^:^tv^{5if^ 

[0 0 5 8] mmmw<D^^^Bm1^^ sis^^cfettss 

j$3 5 5-4 00t (!|tlC3 7 0-4 0 0°C) , S.il2 
5-3 3MP a*5j;0-'^ltBff^O. 0 5-0. 3 5#(0 

[0 0 5 9] meic^ WMX^^WiB^B-tJia-x 
(A) ?Sg[4 00r. JI:^)2 5MPa. }®ltl^F^ 
0. 1 6#ill.>9jgtS^ff7l#fcffaiHf* (B) tcoi^ 
X(0¥T I RSiJ^cof^^^^-To 1ittl{i?«^i{ (Wave num 
bers) . mm±myt& (Absorbance) T'^So Htl^ 
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^n^mymm (4. 0 v o 1 %) ^^cxn. u& 1 2 

[0 0 6 0] tE^iC^ <l©*ftiiHi*<DXRD?BiJ^^ff 

mmminn (20) , latimiiiiFrS^g 1 -esso ^in 

f^^^yii, Wi^^B^flu-x ( I ^J-b;l/n-x) 

^„ :S:*5. «ft±]@f*<DlSB^Bfbg> i|il7?[R) ((2.0. 20 
0) ffi) £D)ISB^Bfi5 (D2,o.« ) ^<ttfiteJt¥±5a^® 
(Viscosity average DP) ^m^rctC?>. [E]lRL/c*fT 

ai@«iti, ¥i^m-^m 40-50. i^^mits. e 0 - s 0 

[00 6 1] i^. •b;l/n-X(Di^B^{tgc r. 

(2. 0. 0) ffi (-fe^l/P-X I§J-rii;2 0 = 
9. 9 8° . -t/l/P-X I lST?{i2e = 9. 0 0° ) 

^ci^l&t^x^^mifr (x r d) <Dt?-^3SS 1 2.0.0 *3 
it/i^B^aSgptcm-r-s xf^mm (x r d) cd^s i « 30 

(-b;l/n-x I 2 0 = 8. 4 0**, -t/l/D-X I 
I^T'{i2 0 = 6. 0 0° ) 

C r . = ( I 2.t).C> — I a» ) / I 2.n.» 

[00 6 2] mliimW(D±^m'^^ mmmW(ommti^ 

^Vl'rJ-XiR^^^ii/io 08 (a), (b). (c) 

(Yield) ^■tila-T.m^M (Conversion, X) icML 

[0 0 6 3] rUS3 5 5°Ct3j:tf3 7 Ot;. 2 5 M 
pa (08 (a) ) Tli. ^^(Dmntt'^lCym^t 

3-5%i:fgA^ofco "tnictiLX. 08 (b) {i::^-r 

i&©4 001C, 2 5MP a (08 (c) ) T't, |B1^© 

[00 6 4] TOBfP^cD^Sj ESfC, /±;b2 5MP 
aT(i:*5tt5-fe;l'D— Xri^g (Cellulose disappeara 50 



!^M2002-2040 1 

12 

nee ratio) tM^f^fS (Jg)SB#F^ : Residence time) 

[0 0 6 5] 01 Oic^ S.tl2 5MP aTlcmf^ I I 
m^)lu~XCDiUm (miUm/I^M^^m •■ Cellulose 
II yield) t^^mfS (Residence time) tomi^.^^^ 

C tift>fS'^o m^lii. 4 0 0°C. 0. 06#-e(i0. 
5i:t^9*^*'3]^l/^lRW#e>ni.o Sfc, 3 8 51C. 
0. i#T'{i:, 0. 4 5gjSi:v^-5A>^t)(DiR^*^tfe) 
n?.o 4 0 01C-e{i. 0. 5#@acD?®ffiBfraT-{±. IR 
^*"«0t;S:-3TL^9<DtML. 3 8 5fe{i, 0. 1 
5 #7? to. 3 3gJgcDlR$*M#e.n?,o 

3 8 5^, 25Mpa.?^ffi 

[0 0 6 6] 01 UC, JE:^j2 5MPaTtCfett5 I 1 
S-fe;l/n-X©iteJS¥i9a-a-)S (Viscosity Average D 
P) tM^^rS (Residence time) ©M^^^x-To CCD 

[0 0 6 7] 0 1 2{C, SjS3 5 5-3 6 0°Ctc43lt-S 
I I ^J-t;l/a-X<DlR* (Cellulose II yield) iC^TL 

(Cellulose disappearance ratio)l?fe§o iw^f^fStl^ 

[0 0 6 8] 01 3(C. ?ajS3 8 0-3 8 5°C{i:*5lj-^ 
I im-bfl^u-XOyiRm (Cellulose II yield) IC^^ 

(Cellulose disappearance ratio) 7$>§o ClCDj:^ 

n<feo. mtEmm. sjSs i±;'3O3-ocDH?{cj;0. i 

[0 0 6 9] 0 1 4{i:. rSjeS 7 0-4 0 O'CtfeitS 
I 1 Sy-b^l/n-XcOtSWISs^BftJe (Relative crystalli 
nity index: C r. ) t-t}Va—XrU^M (Cellulose 
disappearance ratio) (O^^^ynto ^*3, ^lffi{i-t 

*<f#P)ti5«|pl5b^^5o 

[0 0 7 0] cne.cOlSSiO> SS3 5 0°C~4 0 0 
°C> E:^]2 5-3 3MP a i:l^9@ESIWSfc:(iSBI^tt 
fi|©7j<{c<tD iS^-tr^i/P-X^SM^-y:. 0. 002- 
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1. 5fmmm-^^xmmL. Wimw^mcmt 

[00 7 1] 

[0 0 7 2] MS2I§J-t;l^n-7<^SlSIWttS* 

mrst. 'e<Dtt(Dum^^ zfsti ^um ^ctx\ 

[02] I S-tr;l/P-X(D«jfi*^-r®T'fe5o 

[0 3] I imt^iu-xcomjt^^stmx^^o 
m^^^tmx&^. 

[05] IIM$ffi©77}407n-^+-hT'fe5„ 30 

[06] mnxh^mm^-t/uti-x (a) i:. urm* 
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■ mw (B) {cot^T<oFT I Rm^(Di^^^^.tmx$> 

So 

[07] *fTmia(*©x R D}flij?gii!is^^-r0T?fe-So 

[0 8 ] UTtti@i*iJX$*3 J;t;7K?ttt5i- u ant • ^"^l/a 

^^^tmx$>^o 

[09] E:^2 5MP aT{c*3iJ^-t;l/D-xri^a 

tmumm c^mm) tcom%^^^tmxhi>o 

[010] E:^2 5MPaTtC:fett5 I lS-b;VP- 
•r0T-fe5o 

[011] E;^ 2 5 M P a Tic^l^^ I I S-b;l'D- 

XC))|SS¥i^S^Jti:^ffiBfF^(DM^^5^-r0-Z?fe^o 
[0 12] ?aS3 5 5 - 3 6 0°C{C*5tt5 I I 

So 

[013] SSS 8 0-3 8 S'Ctcfctt^ I lS-tr;l' 

■So 

[014] I i§J-tr;l/P-XcD-b;bn-Xj^5l^]ai:ti 

1 0 ^®7j<|f@g|5. 12 a. 12b miJX3.-y 

14 a, 14b ^!±y^-h'^^y^s 16 ^1 
11-^?. 18 m2 1i-^, 2 0 ^i^tggx 2 2 a, 2 
2b XvU-7-f-F3H>:/. 2 4a. 24b 7^1/ 

2 6 a, 26b V^^^x-f-'y ^'X^-^, 2 8 
3 0 ?^in§§, 3 2, 3 6 Z^/Vl/y. 3 4 
a. 34b -^fyy^yy^Jl^^, 3 8 WElifi^^;!/ 

4 o-y-yy^ufsgp. 4 2 Etim. 4 4 
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SaS^SMmBEiiJKirRrHTS 1 #35 SSlft^figmBEPJJKffWraTS 1 #35 

F^?-A(##) 4C090 AA05 BA24 BB12 BB33 BB36 
BB52 CA04 CA05 CA20 DA23 
DA27 DA29 



